Chyu MC. A non-competitive martial arts exercise program for health and fitness in the general population. J. Hum. Sport Exerc. Vol. 5, No. 3, pp. 430-443, 2010. Although traditional martial arts training focuses on defensive and offensive systems of physical techniques for combat, martial arts can be practiced as a physical activity for health and fitness, and are recommended as such by US Centers for Disease Control and Prevention. However, limited information on non-competitive martial arts exercise programs is available in the open literature. Compared with other modalities of exercise, martial arts exercise offers advantages in safety, no equipment required, flexible space requirement, adjustable intensity, comprehensiveness, individuality, exercise when watching television, and higher motivation of adherence. This article introduces a structured, systematic, and comprehensive martial arts exercise program suitable for the general population of different age groups and physical conditions. The curriculum features a noncompetitive, non-contact, safe and fun personal/group exercise based on traditional martial arts training, covering a wide spectrum of techniques of hand strikes, kicks, elbow strikes, knee strikes, blocks, their combinations, takedowns/throws, and self-defense, in addition to warm-up and cool-down. The purpose is to provide an easy, safe, cost-effective (virtually no-cost) and user-friendly alternative exercise program to help the general population increase quality daily exercise.
INTRODUCTION
Although traditional martial arts training focuses on defensive and offensive systems of physical techniques for combat, martial arts have been considered and practiced by some as a physical activity for health and fitness, and are recommended as such by US Centers for Disease Control and Prevention (2009a) . This article introduces a structured, systematic, and comprehensive martial arts exercise program suitable for the general population of different age groups and physical conditions. The curriculum features a noncompetitive, non-contact, safe and fun personal/group exercise based on traditional martial arts training, covering a wide spectrum of techniques of hand strikes, kicks, elbow strikes, knee strikes, blocks, their combinations, takedowns/throws, and self-defense, in addition to warm-up and cool-down. The purpose is to offer the general population an easy, safe, cost-effective (virtually no-cost) and user-friendly alternative exercise program, in hopes that it might help participants to meet the recommended amount of quality daily exercise (USCDC, 2009b) .
Beginners are provided with a curriculum as well as information to learn basic martial arts movements from the ever growing wealth of high-quality, free-viewing videos on the internet, and then to practice exercise routines based on combinations of those basic movements. No purchase is required in order to benefit from this program, and an open-access online journal is particularly chosen to publish this program to allow free accessibility. Special attention is paid to remove barriers that may keep people from adhering to exercise, such as those associated with time, cost, equipment and space requirements, transportation, weather, lack of know-how (not knowing what to do), discomforts with exercising in a group, unavailability of instructor, exercise intensity and difficulty, safety, boringness, etc.
Compared with other modalities of exercise, this martial arts exercise program offers a number of advantages including the following (Chyu & Shen, 2009): a) Safety -Martial arts exercise is relatively safe compared to many other sports (Woodward, 2009) .
Since most of the injuries related to martial arts occur during sparring, safety is further improved in this non-competitive, non-contact exercise program (Winkle, Jason, & Ozmun, 2003) . Such arrangement is suitable for children and adults of different ages and genders to exercise in the same group, ideal for family workout at home or physical education classes involving children of different ages in schools.
b) No equipment required -This martial arts exercise is practiced bare-handed without using any equipment. Even safety gear is not necessary because it does not involve any body contact among the participants.
c) Flexible space requirement -The present martial arts exercise can be practiced in a limited space, and are suitable not only in a gym, but at home, in a backyard, in an office, hotel room, etc. It also allows a large number of participants to exercise in a class.
d) Adjustability of intensity -Martial arts exercise allows easy adjustment of the level of intensity. For example, a basic front kick drill can be a low-intensity exercise if executed slowly (about 10 kicks per minute, depending on the individual's physical condition), a moderate-intensity exercise if done faster (about 30 kicks per minute), and a high-intensity exercise at a high frequency (above 60 kicks per minute). g) Exercise when watching television -Television watching is a significant factor associated with childhood overweight/obesity (US Surgeon General, 2009). While it may be difficult to enforce reduction of television viewing in children, it may be easier to allow children reasonable television viewing hours but under the condition of simultaneous exercise. Martial arts is one of a few exercises that can achieve a significant level of intensity while watching television, and may mitigate the deleterious impact of television watching on childhood overweight/obesity, or may even reverse it to become a positive factor, a point to be investigated in future clinical trials. Similar effect may be investigated in adults.
h) Higher motivation of adherence -Martial arts is a comprehensive exercise involving all body parts. The movements with self-defense or offense functions may be more appealing to participants, particularly children, than repetitive, monotonous exercises such as walking, jogging, weight lifting, etc. Martial arts may enhance participants' interest and motivation to exercise, therefore, improving adherence.
EXISTING WORKS
An extensive literature search revealed limited information on similar programs or curriculums available in the open literature. In fact, nothing was found in the scientific literature. Internet searches (in English language) found hundreds of private martial arts schools indicating on their websites about offering exercise classes based on martial arts; however, the details of their curriculums are not disclosed, and the classes are not free. Although a number of commercial video products (tapes, CDs, DVDs, online, etc.) teach exercises based on martial arts, they are either not free or not as comprehensive as the present program that offers an immense body of possible exercise routines.
FEASIBILITY AND SAFETY
The feasibility and safety of this program have been investigated when it was implemented in three US elementary schools serving urban and rural low-income Hispanic communities located in medically underserved areas with prevalence of childhood overweight/obesity risk (Chyu et al., 2010). This martial arts program was integrated as part of regular physical education curriculum in these elementary schools for three semesters. Physical education (PE) teachers without any martial arts background were first trained for seven hours. The teachers then taught children in kindergarten, first, and second grades (n=531, 5 to 7 years of age) martial arts exercise for 20 minutes during their normal 45-minute PE class time, 5 days per week. The program was well accepted by children, teachers, parents, and school administrators. No injury or adverse event was reported. Heart rate measurement during the PE class using commercial heart rate monitors suggested that this program may be effective in facilitating moderate-to-vigorous physical activity in children's PE class (Chyu et al., 2010).
THE EXERCISE PROGRAM
For all participants:
• A physician should be consulted before engaging in this exercise, particularly for an individual who has existing health problems.
• Participants should understand to use martial arts techniques only to protect oneself and never to hurt another person except when absolutely necessary for self-defense.
• Users are recommended to better understand and learn the martial arts movements through viewing free videos available on the internet. Internet addresses for samples of these free videos are given in Annex 1. As the number of these videos rapidly growing, more can be found by internet keyword search using movement names.
For one person exercising alone:
• The space required for an individual practicing alone basic techniques (strikes, kicks, etc.) without combination is about 3-big-step long.
Step length varies with individual. The space required for practicing 2-technique combinations (see Table 1 ) is about 4 big steps, and that for 3-technique combinations (see Table 2 ) is about 5 big steps, 6 big steps for 4-techniques combinations (see Table 3 ), etc.
For group exercise:
• Before beginning, participants should open arms, turn around, and make sure not to touch neighbors.
• Participants then stand at attention, face the instructor, and bow to demonstrate respect. This is repeated at the conclusion of the exercise session.
• No body contact during exercise.
• For children's class, the rules of no body contact and limited use of martial arts should be emphasized repeatedly.
• Group classes should be taught in an environment characterized by respect, discipline, and selfcontrol.
• Instructor should count every move for the group.
Meditation
Before warm-up, spend a few minutes sitting or standing in meditation to clear one's mind of thoughts and worries while focusing on deep breathing. Eyes may be closed or open. The emphasis is on the mind, not the eyes. Repeat meditation after cool down.
Warm-up
Follow the warm-up routine below, or see Annex 1. 
Push chin against two palms
, 8 times. 2. Push back of the head against two hands, 8 times. 3. Right lateral flexion: right hand grabs left elbow behind head; bend upper body right, 8 times. Left lateral flexion: left hand grabs right elbow behind head; bend upper body left, 8 times. 4. Rotate arms to exercise shoulders, 8 forward, 8 backward. 5. Rotate trunk while keeping upper body straight, 8 right, 8 left. 6. Rotate waist, 8 clockwise, 8 counterclockwise. 7. Feet together; put hands on flexed knees then rotate knees in the same direction, 8 clockwise, 8 counterclockwise. 8. Feet apart; put hands on flexed knees then rotate each knee in opposite directions, 8 rotating inward, 8
Cool-down
Cool-down can be the same as warm-up above, or see Annex 1.
Ready stance
Left (right) ready stance: Stand straight, two feet together; take a left (right) step; slightly bend both knees; raise left (right) fist to about a forearm's length from the nose with left (right) elbow flexed. Raise right (left) fist to near the chin. Relax.
Martial arts techniques
The following applies to all martial arts techniques presented below:
• Typically 20 repetitions for each technique, but adjustable.
• All techniques can be performed both right and left sides.
• Use the whole body in performing all techniques, instead of punching with only an arm, or kicking with only a foot.
• Breathe out at the strike.
• Yelling at each strike can enhance concentration and class morale. 
Punch (jab)
Straight strike with fist.
Hook punch
Bend elbow at about 90 degrees; swing fist outside-in in a horizontal arc.
Uppercut
Lower fist; swing fist upward in a vertical arc.
Knife hand
1. Outside-in knife hand -Open and pull back palm behind the ear; chop forward by extending arm with palm facing up; strike using the little finger side of the palm's edge. 2. Inside-out knife hand -Open and pull back palm behind the opposite ear; chop forward by extending arm with palm facing down; strike using the little finger side of the palm's edge.
Back fist
1. Horizontal back fist -Pull back fist behind the opposite ear; strike in a horizontal arc with the back (metacarpal) side of the fist while extending the arm. 2. Vertical back fist -Pull back fist behind the opposite ear; strike in a vertical arc with the back (metacarpal) side of the left fist while extending the arm.
Whip fist
Left ready stance, body turns around to the right with simultaneous right horizontal back fist. Repeat starting from right ready stance. 
Front kick
Raise knee; kick straight and upward with ball (metatarsophalangeal part) of the sole; retract quickly.
Round kick (roundhouse kick or turning kick)
Turn body inward; swing leg around in a circular motion from outside inward; kick with instep; retract quickly.
Side kick
Turn body; raise knee; kick sideways with the outer (lateral) edge of the heel; retract quickly.
Push kick
Raise knee; kick straight with the sole of the foot; retract quickly.
Crescent kick
1. Outside-in crescent kick -Kick with the inner (medial) side of the foot as the foot draws an outsidein (lateral-to-medial) arc. 2. Inside-out crescent kick -Kick with the outer (lateral) edge of the foot as the foot draws an insideout (medial-to-lateral) arc.
Back kick
Raise knee; kick backward using heel; look back at the kick; retract quickly.
B2. Step and kick
Add a step before each kick in section B1. Apply the following drill sequence to all step-and-kick techniques in this section except step and back kick:
B3. Jump kicks
Add jumping to each kick in section B1. Apply the following drill sequence to all jump kicks in this section except jump back kick:
1. Left ready stance; raise right foot; jump and kick with left foot before right foot lands, 20 times. 
C. Elbow strikes
Apply the same drill sequence as hand strikes in section A to all elbow strike techniques below.
Straight elbow strike
Forward strike using the point of the elbow with elbow fully flexed and the other hand pushing the fist.
Outside-in elbow strike
Pull back fist behind the ear, with elbow fully flexed; swing elbow from outside inward in a horizontal arc, like hook punch. VOLUME 5 | ISSUE 3 | 2010 | 438
Inside-out elbow strike
Pull back fist behind the opposite ear, with elbow fully flexed; swing elbow from inside outward in a horizontal arc.
Upward elbow strike
Lower elbow, with elbow fully flexed; elbow strike upward.
Downward elbow strike
Raise elbow, with elbow fully flexed; elbow strike downward.
D. Knee strikes
Apply the same drill sequence as basic kicks in section B1 to the knee strike techniques below.
Upward knee strike
Thrust the knee upward while both hands pulling down.
Round knee strike
Turn body inward; swing knee around in a circular motion from outside inward.
Flying knee
Jump and thrust the knee upward.
E. Combinations of 2 techniques
All hand, kick, elbow and knee techniques introduced above can be practiced in combinations. 
F. Combinations of more techniques
Some examples of combinations involving three and four techniques can be found in Tables 2 and 3 , respectively. These examples represent only a small portion of possible combinations that can be practiced. There are numerous (virtually endless) other sequences involving more techniques as well as blocking and takedowns/throws. Practicing combinations with more movements in a sequence would result in higher level of exercise intensity. This usually may require a larger exercise space, but can be easily managed if turnarounds are introduced in the sequence.
CONCLUDING REMARKS
A structured, systematic, and comprehensive martial arts exercise program was developed for the general population of different age groups and physical conditions. The curriculum features a non-competitive, noncontact, safe and fun personal/group exercise based on traditional martial arts training. Well controlled research is needed to quantify the long term feasibility, adherence, and health benefits of this program. VOLUME 5 | ISSUE 3 | 2010 | 440 
